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The FishBot is a miniature wheeled
mobile robot designed to steer fish-
lures inside aquariums through
magnetic coupling. It can achieve
high speeds and accelerations
underneath the aquarium, as well as
long durations experiments thanks
to its continuous powering.
The RiBot is an actuated robotic fish
lure that can beat its tail with
different frequencies and
amplitudes. The device was designed
based on a 3D scan of a zebrafish in
order to mimick its morphology. The
device is waterproof and has an
autonomy of 30 minutes.
The robotic devices are controlled in
a closed-loop using a dedicated
Control and Tracking Software
(CATS). The positions of all agents
are retrieved by the tracking, and
models mimicking the zebrafish
trajectories and locomotion patterns
are used to control the robots.
To constrain the movements of the
zebrafish and to have a precise
measurement of their collective
decisions, we designed a circular
corridor of 10 cm width. The agents
can thus either move in the
clockwise direction, either in the
counter-clockwise direction.
Robotic animals are nowadays developed for various types of research, such as bio-inspired robotics, biomimetics and
animal behavior studies. More specifically in the case of collective animal behavior research, these robots can become
powerful agents to study the animal behaviors, as they can at the same time monitor the changes in behavior and influence
the collective choices of the animal society. For this purpose, we designed a multi-robot platform that is controlled in a
closed-loop to interact with zebrafish and adapt to their changes in behavior.
For this experiment, we compared three conditions: a control condition in which six zebrafish were swimming freely in the
circular corridor (CT), a condition in which the robots were programmed to follow the zebrafish collective decisions, i.e.,
the swimming direction (RW), and a condition in which the robots were programmed to move in only one direction and
thus imposing a choice to the fish (RI). We could observed that the mixed society of 6 agents composed of half robotic
agents and half fish with robots following the fish decision RW could behave the same way as the society composed of six
zebrafish CT which showed that the robots did not influence the fish shoal. On the other hand, the robots in condition RI
could influence the zebrafish collective decision.
This experiment could show that a group composed of half robotic agents
and half zebrafish could behave the same way as a group of six zebrafish.
We could also show that the robots, when imposing a choice to the
zebrafish, were able to modulate the collective choices of the zebrafish
shoal. These results are promising for behavioral research, as this system
could be used to monitor and modulate the fish behavior in various contexts
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